The catalase enzymes catalyse the disproportionation of peroxide to O2 and H20. While most arc known to be haem proteins, recent work has identified a manganese variety. (4) nm. The N, -groups are bound through only one N atom in a typically hent fashion. If the NaN, is omitted from the reaction mixture which yields (I). the product is instead I\lnp(02CPh)2CI2(bipyh (2). or Mn20(OAchCl2(bipY)2 (3), if acetic acid is employed.
The structure of (3) has been obtained hy crystallography and is identical to that in Fig An investigation of these complexes has been undertaken by a variety of techniques.
Complex (3) is antiferromagnctically coupled. whereas (1) is fcrromagnetically coupled. In both cases. however. the magnetic coupling is weak. an order of magnitude less than in the analogous Fe, complexes. Complex (3) undergoes facile and quantitative ligand substitution at the carboxylate positions. Thus, treatment of (31 with excess henzoic acid in CI-\'CI, leads to a 95% vield of Mnp(0:CPh)2CI2(bipY)2 (2), establishing thc absence of reaction of the Mn-Cl bonds under these conditions. Brief dissolution of (3) in water leads to isolation of Mn202(OAc)CI2(bipyh (4), a known mixed valence Mn(ll I.IV) complex with IH'O 11-02 -and only one II-OAc-(Bashkin CI al., 1(88) . The effect of dissolution in water is thus the exchange of one II-Ol\c-with a 11-02-and concomitant oxidation of one Mn(ll!) to Mn(IV). Similar behaviour has been reported for IMn20(OAc)lfACNhF+.
Again. the Mn-Cl groups of (3) is not yet known. The identification of those domains responsible for ion binding is an important step towards such an understanding.
The role of the (II + + K + )-ATPase in gastric aeid secretion has resulted in the identiFication of distinct classes of (H + + K + )-ATPase inhibitor which may he used to probe the structure and function of this ion pump. SCH 28080 \2-methyl-S-(phenylmethoxy)imidazoll.2 -(/ Ipyridine-3-acetonitrilef is a member of the K + -site inhibitors, which appear to compete reversibly with K + at a luminal (extracellular) site on the pump (Keeling el al., 1988) .
Using Freeze-dried gastric vesicles were prepared from pig stomach by differential centrifugation and discontinuous density gradient centrifugation as prcviously described (Keeling ('I III .• 1985) . The final freeze-d rying step rendered these vesicles permeable to K + such that the stimulation of ATPase activity by K +. at the luminal (intravesicuIar) site, did not require a K + -transporting ionophore. ArPase activity was determined by incubating freeze-dried gastric vesicles (3-6 Jig of protein/ml) at room temperature or 37°C with 2 mM-MgATP. 10 mM-KCI and 10 mM-Pipes/Tris buffer. pH 7.0. After 15-30 min. the inorganic phosphate released from AfP was determined spectrophotometrically (Yoda & Hokin. 1970) . Assay blanks were determined in the absence of KCI (kinetic studies) or the absence of vesicles (photoinactivation).
Control experiments ensured that initial rates were being measured in the presence and absence of ATlP!. Yol. 16
Us. irradiation was performed at room temperature using a Mineralight
Model UYGL-55 lamp set to short wave II.V. (254 nm) and positioned 2 cm from a quartz cuvette containing the (H + + K + )-ArPase. Samples taken to assess residual ATPase activity were diluted laO-fold into the assay to reduce the concentration of ArIPI to insignificant levels. To measure photoincorporation, freeze-dried vesicles (containing 6 lig of protein) were mixed with 0.5 ml of 10% (v/v) perchloric acid (ice-cold) which was filtered on a What man GF/B filter and washed three times with 15 ml of 5% (v/v) perchloric acid (ice-cold). The filter-associated radioactivity was corrected for that observed in the absence of vesicles.
In the absence of u.v. irradiation. ATIPI inhibited NaCI (10 111M) had no effect. The free radical scavenger dithiothrietol (10 mM) had no effect on the photoinactivation of Arl'ase activity by ArIPI. Thus nitrenes generated in free solution were not able to inactivate the pump.
Upon U.V. irradiation with 10.6 IIM-lI4CjArIPI. and in the presence of 10 mM-dithiothrcitol. radioactivity was found to be incorporated covalently into membrane preparations containing the (H + + K + )-ATPase. Incorporation followed a time course similar to the pltotoinactivation of ArPase activity. KCI protected against photoincorporation.
No incorporation occurred in the absence of irradiation. A comparison of photoinactivation and photoincorporation indicated that the level of incorporation required to produce lOO'Yo inhibition of ArPase activity was the same as the maximum binding of the reversible K + -site inhibitor. SCl-l 28080 (Keeling. 1987) .
AnPI should be a suitable probe with which to isolate and identify those sections of the primary sequence of the
